Motivation and background
The annual e-Science All Hands Meeting (AHM) is the premier e-Science conference held regularly in the United Kingdom, and provides a forum for the e-Science community to present and demonstrate their research, exchange ideas and socialize. This Theme Issue, entitled 'e-Science: novel research, new science, and enduring impact', features selected papers from AHM 2010 with the aim of highlighting some of the most innovative and interesting research of the eScience community. The AHM typically attracts approximately a few hundred participants from academia, industry and commerce, with a technical programme of keynote presentations, regular sessions, workshops, poster sessions and birdsof-a-feather meetings. As the AHMs have developed, they have adopted a broad interpretation of what is meant by e-Science, and that is reflected in the papers selected for this issue.
Contents
The ninth e-Science All Hands Meeting (AHM 2010) was held on 13-15 September 2010 at the City Hall in Cardiff, UK. The first AHM was held in Sheffield, UK in 2002. Since then, e-Science methodologies have become embedded in the research of leading academic institutions across the world, and are having an increasing impact on commerce and industry. This was reflected in the programme of AHM 2010, which featured invited talks by leading proponents of e-Science, a main presentation track and a variety of workshops, as well as posters and birds-of-afeather sessions.
The papers selected for this Theme Issue cover a spectrum of e-Science challenges and issues. Many of the papers deal with aspects of data-intensive research, as epitomized by the Fourth Paradigm vision expounded by Jim Gray and described in more detail in a recent book by Hey et al. [1] . The software needed to enable the Fourth Paradigm of data-intensive scientific discovery include data-management tools for planning, scheduling and monitoring data in large-scale distributed e-Science applications. These issues are investigated in the paper on the Stork data scheduler by Kosar et al. [2] . The paper by Liew et al. [3] looks at another aspect of the optimal use of distributed resources, One contribution of 12 to a Theme Issue 'e-Science: novel research, new science and enduring impact'.
This journal is © 2011 The Royal Society 3251 namely the storage of performance data gathered during workflow enactment. The paper shows how a streaming model can allow large datasets to be processed on modest facilities. Furthermore, such a performance database can be used to make decisions to optimize workflow execution. In a related paper, Yaikhom et al. [4] discuss the DISPEL type system for workflow data streams, which can be used to validate the connections in a composite workflow, and apply data-type conversions, if needed. Workflow engines could also optimize DISPEL workflows by aggregating data transfers. The paper by de Roure et al. [5] deals with issues in the areas of digital rights issues and the semantic web, motivated by the analysis of digital music archives available on the Internet. In this work, a common framework, based on RESTFUL and LINKED DATA techniques, has been used to create a web-accessible corpus of musical analyses and to demonstrate that semantic integration can be achieved automatically using semantic web standards.
The other papers are not directly concerned with data-intensive computing. The paper by Thota et al. [6] puts forward a framework for supporting distributed replica-exchange applications. This type of application typically involves a large number of loosely coupled ensembles, and may be applied to a variety of physical phenomena. Peachey et al. [7] show how e-Science software tools can be used to link laboratories in the UK and Australia to carry out electrochemical research. In this work, the NIMROD family of software tools is used to provide automatic solutions to what had previously been ad hoc manual processes. In another application area, the paper by Malleson & Birkin [8] examines the use of e-Infrastructure in the Social Sciences. Their work performs crime simulations using synthetic populations of individual households to evaluate risk profiles of victims, and to inform policy decisions.
The remaining four papers may be classified as 'lessons learned' papers. The paper of Baxter & Chue Hong [9] is focussed on 'community intelligence', which provides information about the views, needs and expectations of a community towards those wishing to provide it with a service. The paper describes the experiences of staff at the Software Sustainability Institute in collecting, managing and analysing such information using the TRAC tool for issue tracking and project management. Berriman et al. [10] present best practices for software sustainability based on 10 years of experience at the Infrared Processing and Analysis Centre (IPAC). During this time, there has been a rapid growth in the size and number of datasets in the IPAC archive. The use of rigorous software engineering practices and the importance of listening to users to learn their requirements is stressed. The paper by Leaver et al. [11] describes experiences in porting a commercial visualization system, AVS/EXPRESS, to the Cray XT4 computer in order to support remote scientific visualization. Large datasets also feature in this paper, and the impact on the interactivity of the time to read in such datasets, and the use of a batch queuing system on the Cray XT4, are discussed. Finally, the paper by Zasada et al. [12] proposes a new 'user-application' model of grid interaction, which contrasts with the usual userresource model. Based on this model, the authors and their colleagues have developed the APPLICATION HOSTING ENVIRONMENT (AHE) for simplifying highperformance computing on grids. An important feature of AHE is that it removes digital certificates from the user experience, and AHE is shown to improve usability in comparison with UNICORE and GLOBUS.
It is a pleasure to thank the EPSRC for being the main funder of AHM 2010 through grant EP/F063946/1. Thanks are also due to the Joint Information Systems Committee, which has had a close link with the AHM conference series for several years, and which provided sponsorship for AHM 2010. 
